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Comparing to the traditional solid-state lasers, double-cladding fiber lasers 
(DCFLs) have many advantages such as fine compactness, good beam quality, easy to 
cooling and so on. The good properties of DCFLs make them promising laser source 
and widely apply to broad area such as communication, machining, medical treatment 
and so on. The Tm-doped DCFLs working at about 2μm, which is within the eye-safe 
band, have attracted many attentions. It is a potential light source for mid- infrared. 
Graphene is a newly found 2-dimetional crystal, and a good saturable absorber in 
wide band. The graphene-based passively Q-switched Tm-doped DCFLs were 
expected to generate pulses with fine properties. In this thesis, the theoretical and 
experimental works were done for the graphene-based passively Q-switched 
Tm-doped DCFLs.  
The general numerical model based on the travelling wave equation was built up 
for fiber lasers, in which the ring-cavity and linear-cavity with CW, actively/passively 
Q-switched output were taken into account. The algorithm for the general model was 
derived based on the finite difference method. The algorithm was implemented by 
C/C++ language, and visualized by VC6.0.  
The disturbance in Tm-doped DCFLs was discussed. A model with random 
disturbance for Tm-doped DCFLs was set up. By solving the model numerically, the 
stability of Tm-doped DCFLs was investigated. The results could rich the traditional 
relaxation oscillating theory significantly.  
The characteristics of Q-switched pulses from Tm-doped DCFLs were studied. 
For actively Q-switching, the regular pattern of multi-peak was concluded. The 
mechanism of peak-split was proposed. The peak-split was predicted to appear in 
actively Q-switched Tm-doped DCFLs. The mechanism of saturable absorption in 
graphene was discussed, and the rate equation for it was built up. The characteristics 
of graphene-based passively Q-switched Tm-doped DCFLs were studied. 















mode-locked Yb-doped fiber laser. 
Preparing graphene via physical vapor deposition was tried. The trial was failed, 
but a potential application for the deposited carbon thin film was proposed.  
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